Beta 3: a new member of nicotinic acetylcholine receptor gene family is expressed in brain.
Screening of a rat brain cDNA library with a radiolabeled probe made from an alpha 3 cDNA (Boulter, J., Evans, K., Goldman, D., Martin, G., Treco, D., Heinemanns, S., and Patrick, J. (1986) Nature 319, 368-374) resulted in the isolation of a clone whose sequence encodes a protein, beta 3, which is homologous (40-55% amino acid sequence identity) to previously described neuronal nicotinic acetylcholine receptor subunits. The encoded protein has structural features found in other nicotinic acetylcholine receptor (nAChR) subunits. Two cysteine residues that correspond to cysteins 128 and 142 of the Torpedo nAChR alpha subunit are present in beta 3. Absent from beta 3 are 2 adjacent cysteine residues that correspond to cysteines 192 and 193 of the Torpedo subunit. In situ hybridization histochemistry, performed using probes derived from beta 3 cDNAs, demonstrated that the beta 3 gene is expressed in the brain. Thus, beta 3 is the fifth member of the nAChR gene family that is expressed in the brain. The pattern of beta 3 gene expression partially overlaps with that of the neuronal nAChR subunit genes alpha 3, alpha 4, or beta 2. These results lead us to propose that the beta 3 gene encodes a neuronal nAChR subunit.